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Chemical Technology at CCRI curricula approaches designed to reflect the demands
of a diverse population entering ChsmTec programs. lizG01-, Department of
Chemistry, Community College of RI, 400 East Avenue, Warwick, RI 028860

Over the past decade, the population base that community colleges serve has become
highly diverse. The days of freshmen enteri g directly from high school continues but
has been augmented to a great degree by those who are returning for initial or further
education and training after being away from formal education in some cases for over 10
years. Socioeconomic reasons on the part of this diverse population dictates curricula
strategies be developed to meet their needs. At CCRI, the Chemistry Department, in its
efforts to deliver its ChemTec Program to this diverse population, has designed a number
of pathways. These alternatives will be discussed.
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In an interim report of the task force on women, minorities and the handicapped in Science
and Technology entitled "Changing America: The New Face of Science and Engineering", a
number of recommendations were highlighted at impact the Industrial workforce in the
United States. The recommendations were drawn from the sk force's summary of a number
of critical issues that effect the quality of the american workforce.

I will present here a few of these issues and recommendations and then extend some curricular
models that we in the Community College of Rhode Island's Chemical Technology Program
have devised to address these issues as they effect the education and training of future chemical
technicians.

Their are societal changes taking place in the United States, for example, there is a high influx
of foreign nationals; women have been entering the work force at all levels, and early
retirements are causing reentry into the work force.

These Societal changes, plus many others , have profound effects on industry and certainly our
systems of education grades K Through Graduate School.

The diversity of the population is especially evident in two year Colleges, Minorities, women
and older group representation are on the inek ease.

emographics

At the co munity College of Rhode Isl d :be ber of students of hispanic origin grew by
40% bet-w*cn 1939 and 1991 according to the College's Department of Research and
Institutional Planning. Other major changes to he school's student population are:

A 32% increase in the number of women (1988 "- 1991). Presently 63% of the student body
are women.

The number of students under 20 years old in the same period of time increased from 2,800 -to
2,879 (Essentially no ch ge)(22.8%)

ut the number of students between the ages of 25-44 years increased from 5,410 to 3,200
(Approximately 51% increase)(1 Had a student that graduated last year at the age of 76. He
had a previous BA in science and is now doing research at a sister institution)

Minority numbers increased from 342 to 1732 in the same period of time.

Now lets consider moinn,endations drawn fro the report that were chosen as they pact
our mission in technical

Certainly, we as

C414umtion

ucators e Unit States have to deliver quality education, including a



good grounding in mathematics, Science -qui Technology so all have THE CHANCE To
develop to their full potential. We should also be augmenting these basics with skills that are
essential to fulfillment in life d productivity at work.

Industry should continue to sound the .J arm about how weak *ki uca ti o n al preparation
contributes to ~e declining economic competitiveness of the Unit*i: States, and they should
support the goal to raise the quality of mathematics, science and technological system
instruction and student achievement for all.

Industry should also provide incentives such as summer work and research opportunities to
students from under-representi.si groups so they can obtain hands-on experiences and see
practical applications of the technical theories taight at academic institutions. This can be
achieved by bridging efforts between industry and academia. We have a number of these.

At the community college of Rhode Hsi d, our philosophy is that everyone that enrolls in the
chemical technology program must have e opportunity to reach the highest level of skills and
competencies possible for that individual found to be associated with Hi-Tech, High-wage
jobs.

To be able to deliver what we promise has meant revisions to our historically successful full
time day program.

(view Graph 1)
What you see here is the fifth major change to the che ical technology curriculum. (Instituted
in 1966)

The total number of credits required for the associates degr

(General Education Credits Distribution)

8 Credits, in iology ( including 4 in zoo, and in micro)

8 credits, in Physics

is 64, including:

3 credits, in English Composition (or fundamental of writing, which includes individualized
instruction because of special needs.)

6 credits, Electives

6 credits, Mathematics (minimum Tech. Algebra I & H)

3 credits, Introduction to computers.

The General Education require 1 ents add up to 38 Credits.



(Major Requirements)

The re wining 30 credits are attributed to lecture /laboratory studies in chemistry designed to
relate to the chemical technicians role in industry, government and academic laboratory
settings.

6 credits, Chemical Technology I

6 credits, Chemical Technolo_gy_li

10 credits, Chemical Technology=

8 credits, Chemical Technolo- y IV

Notice that the number of laboratory hours are in a ratio of approximately 3 to 1 with -4ry
sections (in the freshman year the ratio is 4 to 1. This is a major change from the traditional
mix of 1 to 1). This unusually high number of hours designate:4 for laboratory exposure
emphasizes that we e committed to he initiative that cherni, technology programs are
laboratory has . But it does pose schelluling problems for 4, y of the dents. Even when
spread over a two year period, we have found that any ptenti students cannot cope with
the full- time day commitment that such a curriculum design dem ds. Their is no question that
the non-traditional population nal enters the program needs tentative routes to the high
technology, High wage goal.

Education specialists have found that s the 1970's curriculum reforms broadened and
low students to take non-academic courses and prepared them to enter e work- place.

Others question using academic courses as a barometer of success UCatiMio tements
such as these and one by Jacqueline Ancess of Columbia U -versity's Ha;'onA1 Center for
Restructuring -itcation, schools Arzd teaching, " You may force more academic standards but
it does not Ht._ that anyone is going to learn any more," indicates building flexibility in
curricular design to low a more practical focus on labo tory competencies.

In accordance to these IlleatiOR14 positions, many program offerings at CCRI extended
Certificate Programs that minimied academic General Education rr4iuire ents.

View Graph 2

Here re examples of a number of these offerings.

Notice that the chemical technology offerings include both certificate and associate degree
alternatives. Ag;n9 this is to insure reaching a diverse population. The students that opt for
the ce ficate option we found have full or time jobs to support families, in many
ins ces these are single parent families.

mq



View Graph 3
This is e certificate curriculum. Notice, the chemistry offerings are essentially the same as
those for in full time day associates program. Their is a marke4 difference in the general
education ents. Only the essential residing, writing and mathematics skills are
required. lit is to be noted chat many students that remain in the certificate course matriculate
to upper division general 64 ucatio s courses, and eventually receive enough cr its to be
awarded the associate's in chemistry technology. (23% do this)

The idea here is to offer a sequence of courses t hat will allow the short term student to
complete the chemistry and not have to imm:4ately deli with all 30 General Education
Courses). These students come to us with a very basic request; "What do I have to do, and
how long will it take e to enter the chemistry work force?" This, the certificate curriculum
for us and the student has been one of the oinswers. The placement record for these graduates
and their productivity in the industry is excellent.

Further explanation of the method us to deliver he certificate program is necessary.

(much of the approach is also used in the associates program)
This approach allows for the flexibility mention :4 earlier.

View Grano 4

What is delivered here is entitled "A continuu of chemical information." (A departure from
the traditional sub-disciplines of chemistry

The approach is broken down to two major skills:

The operative skills (laboratory & technique skills)

Cognitive skills (conceptual chemistry)

These skills are deliverc4 in courses called che technology H, ilI, HI, and IV. (remember
View Graph I) The textual materials used allows us to emphasize the laboratory component of
the studies. From this approach with the laboratory experience built into the text, the
flexibility of the text works smoothly.

View Graph (5,6,7 Here -Quick explanation )

ack to View Graph 4)

This continuum approach becomes personalized. The major setting is the laboratory. For



exa : ; ,ple, A student ;flavors a laboratory skill
(or set of skills) such as use and care of analytical instnunen don and glassware, run
an ytical procedure, collect
data, well tabula.tc4 , and may stumble when it is time to manipulate calculations or understand
concepts. At tl is point, individu attention is given to the student when necessary. Much
cognitive information such as explaining of Beer's law ar,d its applications and proper problem
set-up and Alculation methods are explainc4. Thus cognitive sidils are developed. When
articular calculation scheme mvol to be explained a nu ber of times, the student is introduced
to a P.C. and proper interesting software to expedite matters. A very flexit 1:e and
non-threatening approach. This experience m y times leads the certificate student on to higher
level mathe atics courses, (:hey see their deficiencies a
self motivated approach).

The focus of this approach is that it is a laboratory driven

Full time day program (wi all the bells whistles)

Broken down to an AAS approach or certificate

Part time day program (AAS or certificate)

Part time nights and weekends. (AAS or certificate)

These indicate 6 schedule approaches - and by he way if day students make a change in their
work schedule (or something in their private life) that forces them out of their day
commitments, - :.,ey may at any time move into the evening d week-end ode. As you can
imagine not only do those ternatives allow more people to enter the chemical technology
program our retention rate after the first semester is 90%.

There is another initiative in our delivery sy,tem chat is logistically complex but extremely
effective because it reaches a
large non-tradition population. They are the working technicians that want the experiences of
our offering but are not able to take personal time away from the work place. This curricula!
design is sometime referred to "in-house training programs." At CCRII,we refer to them as
'off campus programs and/or offerings." To pursue this initiative, the college has establish
a center for business and industry training/offering a variety of programs on a contract basis
for business, industry and government agencies in the state (and in some cases, region).
CUSIO 'Zed courses or full degree programs can be design through the center to raeet the
needs of individual companievand their employees. Classes can be held at the workplace or in
college facilities throughout the state (region).

. 4

The chemical technology program has been very active in the industrial arena. The logistics of
a chemistry (laboratory) based program are not difficult to solve with close cooperation
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between e industry being served and academe. Here is a chance to form a true partnership
because uipment availability hands ce ma.y require some clever schco!uling between the two
facilities. We do this on a routine basis.

Critical to "la various (7) approaches that we at CCM use to deliver our program to this
diverse population is the flexibility of scl.h iuling. This ,.c.y e puts extra burden on the
faculty, because of time commitments. Its a decision I gat we make as professionals.



Cheadcall Techndogy

General Education Requirements

1

The chemical industry is one of ths fastest growing industries in the United States. Its need fad
trained technicians in quality control, analysis, and research and development laboratories 1.0
extensive. The two-year Chemical Technology Program prepares the student to enter the chemicr
field in any one of a variety of capacities: chemical research technician, laboratory assistartis
chemical production technician, junior chemist or analytical technician. The program is structured
to develop a fundamental understanding of general, organic and analytical chemistry, with emphasiG
on laboratory applications and techniques. Consistent with the program's philosophy of unifying
practice and theory, lecture and laboratory hours are not specified independently.

Students who successfully complete this program will receive an Associate in Applied SciencG
(A.A.S.) degree.

Course No. Course Title Credits
Class
Hours

Lab
Hours Prerequisites

MATH 1700 Algebra for Technology 3 4 0 MATH 0600 or the
equivalent

BIOL 1040 General Biology Zoology 4 3 2

Liberal Arts or Social Sciences elective 3 3 0

MATH 1710 Trigonometry for Technology 3

4

4

3

0

2

MATH 1700 or the
equivalent

PHYS 1120 Modern Technical Physics I

ENGL 1010 Composition 1* 3 3 0 Placement test

PHYS 1220 Modern Technical Physics 11 4 3 2

COME 1100 Introduction to Computers 3 3 3

BIOL 2480 Gerieral Microbiology 4 4 One year of chemistry
and one semester of
biology

Liberal arts elective or anSj nea-e4-,c7 math
course 3

Major Requirements

Recommended Semester
for Full-Time Students
or sequence for
Part-Time Students

I

2

2

2

3

3

4

4

CHMT 1120 Chemical Technology I 6 a
CHMT 1220 Chemical Technology 11 6 a 8 CHMT 1120 or its

equivalent
CHMT 2320 Chemical Technology III 10 4 12 CHMT 1220 or its

equivalent
CHMT 2420 Chemical Technology IV 8 4 8 CHMT 2320 or its

equivalent

64 43 49

1

2

3

4

Mote to Frill -rikte Students: It is recommended that full-time students take a minimum of 15 credits each semester.

If Placement test indicates, ENGL 1050 will also be required and may be used as a liberal arts elective.

LOily API7omaaia

C7

. nr



PirOg VEITO OO i aud
The programs listed in this section give osv",_,6 pz.Q=y3 which Arg'-'0.T.s Cgiltow in lacaaaiow n cturieulz. Stv.c.±2nS3 should Cater
programs after careful counseling, both from the secondary (semi LsOlvsWt (=0.-ge?Creoumelietzcsrvice:The Cetsgamseavez gae vk?.
to cancel a program or course offering. Although some programs cannot be completed in their entirety during the evening, mEnli
required courses in a variety of disciplines ace available during evening hours.

AWE'. HEALTH PROGRAMS

°Cardio-Respiratory Care

CODE DEGREE CERTIFICATE CAMPUS DAY EVEN li\\76

RESP A A.S. FL X

Medical Laboratory Technology MLTC A.A S.

°Radiography (X-Ray)

°Phlebotomy Certificate

FL X

MAY A.A.S. Fl. X

111,16E X PV FL X X

NE XPhysical Therapist Assistant FETA A p S
°June is start date for this program.
"Day program only begins each January and September.
Campus location for day and evening programs may vary by semester

USINESS ADMINISTRATION PROGRAMS

Accounting ACCT A S KN FL X X

General Business GRUS A S PV RN FL X X

Law Enforcement LAWS A S KN FL X X

Management MNGT A S PV RN FL X X

Fashion Merchandising-Retail Management FAST I A S RN FL X X

Mass Merchandising-Retail Management MASS A S. RN FL X X i

Real !Estate

Management Certificate

RI-ST A A.S -T S MI Ft. X X

MG1C X Ceti FL X X

CHEMISTRY PROGRAM

Chemical Technology CHMT A.A.S. or X RN X X

COMPUTER STUDIES a INFORMATION PROCESSING PROGRAMS

CPRG A.S. RN X X

CPRC X KN X X

Office Automation Certificate (Word Processing) Of-TA X KN FL X X

Computer Science

Computer Programming Certificate

DENTAL HEALTH PROGRAMS

Dental Assisting Certificate

Dental Hygiene

DENT X FL X

DiIYG A.A.S. FL X

E4GLINEERING PROGRAMS

Co graptalter Engineering T¢chnology CETC A.S. KN X X

Engineering ENGN A.S. RN X X

ectronic Engineering Technology EEIC A.S. KN X X

Mechanical Engineering Technology NIETC A.S. RN X X

FINE ARTS PROGRAMS

Art ARTS A.F.A KN FL X X

Drama DRAM A.F.A. RN FL X

Music MUSC A.F.A. KN X

Jazz Studies JAZZ A.F.A. RN X

GENERAL PRoannus

GeneralStutlids

Liberal Arts

Labor Studies

Urban Affairs

GENS A.A. PV KN FL X X

L1BA A.A. PV RN FL X X

LA BR A.A. KN FL X

URBA A.A. KN FL X X

gr?rillonoinolti



Chem!ca0 Techndogy
CERTIFICATE

Recommended Semester
soFe.11-Time Students

Class Lab iDiTC-c.1W2-61e41 C34

Course No. Course Title Credits Hours Hours Prerecerif Fai=iracja

Major Requirements
CHMT 1120

CHMT 1220

Chemical Technology I

Chemical Technology II

6 2 8 1

CHMT 2320 Chemical Technology III

6 2 8 CIIMT 112,0 ores
equivalent 2

10 4 12 CHMT 1220 or its

equivalent

CI1MT 2420 Chemical Technology IV 8 4 8 CHMT 2320 or its

ENGL 1010 Composition 3 3 0 Placement test

@S®® Elornaracry Algebra° Credits In-House 3

610t0 to Full:nine Students: It is recommended that full-time students take a minimum of 15 credits each semester.

If Placement test indicates, ENGL 1050 will also be required and may be used as a liberal arts elective.
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THINGS AROUND US, 1

Pure substances and mixtures, 1 a Importance of composition, 3 a What
chemists mean by "analysis," 3 a Another definition of purity, 3

EXPERIMENT 1-1: Analysis by paper chromatography, 4

The metric system simplifies work, 7 a Scientific notation, 11 a
Applications and exercises, 12

MORE ABOUT SEPI1RA TORY, 115

The gas chromatograph, 15 0 Separation in a GC column, 16 a The key
to GC, 17 a A typical gas chromatograph, 19 a Graphs, 19 0
Interpretation of a gas chromatogram, 24 a Injection and air peak, 25
Separation of air and isopropyl alcohol, 25 a A note about units, 26 a
Comparison of two isopropyl alcohol chromatograms, 26 a Retention
time, 27 a Peak heights, 27 a Separation of a mixture of acetone and
isopropyl alcohol by GC, 28 a Notebooks, 29 a Need for a notebook, 29
a Rules for your notebook, 30

EXPERIMENT 2-1: Gas chromatographyqualitative analysis, 35
Applications and exercises, 38
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ELEMENTS, COMPOUNDS, MIXTURES, AHD SOLUTIONS, 125

The atom, 125 0 Elements, 126 0 Symbols of elements, 126 a Atomic
weights, 127 0 The Periodic Table, 128 0 Metallic elements, 129 0
Nonmetallic elements, 130 a Formation of molecules, 131 a Metalloids,
132 Molecular formulas, 132 0 Molecular weights, 133 0 Elements
as pure substances, 133 a. Cotnpounds, 134 0 Compounds as pure
substances, 134 o Compounds and definite composition, 134 0 Definite
composition and reactions, 136 0 Chemical reactions, 136 a
Decomposition reactions, 137 0 Weighing by difference, 138

EXPERIMENT 6-1: Decomposition of a compound, 139

Arrangement of atoms in compounds, 143 0 Molecular compounds, 143
o Nonmolecular compounds, 144 0 Formulas of compounds, 145
Formula and molecular weights, 145 a Percentage compositions of
compounds, 146 0 More about relative weights, 147 0 The mole concept,
147 a Using the mole concept in problems, 148

EXPERIMENT 6-2: The formula of a metal chloride, 149

Pure liquids, mixtures and solutions, 152 0 Solution terminology, 153

EXPERIMENT 6-3: Effect of temperature on solubility, 154

Concentration of solutions, 160 a Molarity problems, 160 0 Molarity of
a solution, 161 0 Applications and exercises, 163

CHEMICAL INFORMATION FROM LIGHT, 168

Dispersion of white light, 168 a What is color? 169 0 Light and energy,
170 0 Wave model of light, 171 0 Visible light spectrum, 172 a Particle
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